Electron spin resonance studies on the mechanism of adriamycin-induced heart mitochondrial damages.
Rats were given i.p. injections of Adriamycin (4 mg/kg body weight) for 6 consecutive days. Electron spin resonance spectrometry with spin labeling and a trapping technique was applied to heart mitochondria obtained from treated and control animals, in order to examine the physical response of heart mitochondrial membrane affected by Adriamycin. The Adriamycin treatment resulted in a decrease of membrane fluidity (and an increase in order parameter S), with concomitant dysfunction of respiratory responses. The generation of hydroxyl radicals from mitochondria was enhanced in the Adriamycin-treated group. In addition, superoxide dismutase activity in the mitochondrial matrix was found to decrease. The heart mitochondria of Adriamycin-treated animals contained a large amount of lipid peroxide. These results suggest that the enhancement of hydroxyl radical formation in mitochondria affected by Adriamycin is one of the factors involved in Adriamycin-induced cardiotoxicity.